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Abstract By promoting Australian acacias to the
developing world, aid and development agencies are
failing to learn from the mistakes made with mesquite
(Prosopis juliflora) and jatropha (Jatropha curcas)—
two plants with weedy attributes that have done more
harm than good when promoted in Africa as aid. The
belief in ‘‘miracle’’ plants that can lift people quickly
out of poverty is problematical, because such plants
have the attributes of weeds—vigorous growth in
degraded conditions—and often escape human con-
trol, degrading rather than improving land. Other
problems are costs that are less obvious than benefits,
discounting of the future, and a belief that anything
green is good. The main biological problem with
Australian acacias is copious crops of long-lived seeds
which make eradication very difficult, binding future
generations to acacia-dominated landscapes. Drawing
on papers presented at a workshop on Australian
acacias as introduced species around the world held at
Stellenbosch University, I examine the different
perceptions of Australian acacias by invasion biolo-
gists and the aid and development community. The
latter has redefined ‘‘sustainability’’ to give it social
rather than ecological goals. To manage Australian
acacias sustainably, precautionary risk assessment
should take precedence over adaptive management,
because mistakes are often irreversible and can take
many decades to become obvious.
Keywords Sustainable development  Sustainability 
Aid and development  Acacia Mesquite  Prosopis 
Alien plant Weed Agroforestry Woodlots Conflict
of interest
Introduction
The online agroforestry tree database of the World
Agroforestry Centre (ICRAF) provides a highly favour-
able account of mesquite (Prosopis juliflora), a fast
growing tree from the Americas. Noting that ‘‘a rich
delicious flour’’ can be made from the pods, which are
used in ‘‘breads, sweets, syrup, and coffee’’, it goes on to
list a cornucopia of other products and services,
including timber, fibre, firewood, fodder, gum, medi-
cine, tannin, erosion control, soil improvement, wind-
break, shade and nectar source for bees. No problem that
mesquite might cause is mentioned, although one is
alluded to: ‘‘Widely planted for land reclamation
because it is an aggressive colonizer, tolerant of very
poor, degraded, saline and alkaline soils.’’
Elsewhere on its website ICRAF has a large report
about mesquite that appears to describe a completely
different plant (Mwangi and Swallow 2005). The
report summarizes community concerns in the Lake
Baringo region of Kenya, where mesquite was intro-
duced by the FAO and Kenyan Government in the
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1980s to rehabilitate land degraded by over-grazing
and over-harvesting of woodlands. Here is a sample:
It was claimed that Prosopis caused soil erosion,
resulting in flooding and siltation of Lake
Baringo. Goats consuming Prosopis pods had
problems with their teeth and produced bad
tasting meat. The plant was alleged to lower the
water table, leading to a drying up of swamps
and ponds in a generally water scarce environ-
ment. Pollen from Prosopis is alleged to cause
allergy and inflammation of the lungs, while the
plants formed extensive thickets that choked
other plants and threatened farming activities.
Other complaints were that mesquite has thorns that
puncture tyres and cause serious infections, sometimes
requiring amputations of limbs, that it harbours
malarial mosquitoes, and that its hard wood wears
down tools. Noting that mesquite has invaded millions
of hectares in East Africa, South Africa, Australia and
Asia, the ICRAF report concludes that ‘‘Strong local
support for eradication and replacement appears to be
well justified.’’
The ICRAF tree database provides detailed instruc-
tions on how to grow mesquite, but fails to mention
this report, or another ICRAF report (Jama and Zeila
2005) that mentions ‘‘aggressive colonization of
useful habitats such as pastures and irrigation/farm-
ing/fishing areas’’. They are stored on the website in
the section on publications, under ‘‘Working Papers’’,
on the ninth page.
ICRAF’s slogan, ‘‘transforming lives and land-
scapes’’, appears to have more than one meaning,
although ICRAF did not introduce mesquite to Kenya.
The partners of ICRAF, listed on the website, include
governments around the world, the Bill and Melinda
Gates Foundation, World Vision, the Secretariat of the
Convention on Biological Diversity, the World Wild-
life Fund, and the William J. Clinton Foundation. One
ICRAF partner, the World Conservation Union, lists
mesquite as one of ‘‘100 of the World’s Worst
Invasive Alien Species (Lowe et al. 2000). Of the 15
trees on its list, six are promoted on the ICRAF
database, including black wattle (Acacia mearnsii).
The reality gap evident here is indicative of a
widespread failure to understand plants. The immense
power that humans wield over other species induces
blindness to its limits. Plants that we expect to benefit
from often escape our control and benefit from us
instead. National lists of worst weeds are dominated
by plants that were introduced deliberately because
they seemed desirable (Mack and Erneberg 2002;
Reichard and White 2001; Groves 1998; Milton and
Dean 2010; Richardson and Rejmánek 2011). Most
weeds are plants that betrayed expectations, although
some species retain value to some sectors, resulting in
irreconcilable conflicts within communities.
Like mesquite, the Australian acacias (Acacia
subgenus Phyllodineae) invading South Africa pro-
vide outstanding examples of plants with mixed
reputations. Imported from the 19th century onwards,
mainly for sand stabilisation, tannins and timber
(Griffin et al. 2011; Carruthers et al. 2011), Australian
acacias now cost South Africa R4 billion (1 US$ = 7
South African rands) mainly by depleting water
supplies and taking over vast tracts of land (van
Wilgen et al. 2011). South Africa faces critical water
shortages made worse by these weeds (Le Maitre et al.
2011). Infestations have increased by 40 % over the
past 15 years, from an estimated 1.1 million ha in 1996
(van Wilgen et al. 2011). This is despite 300 000 ha
cleared by the South African Government’s Working
for Water programme (van Wilgen et al. 2011). More
than 70 % of South Africa is vulnerable to invasion by
the current suite of acacias. Business-as-usual will
mean worse invasions (van Wilgen et al. 2011). But
these plants benefit large numbers of people, sustain-
ing a tannin and pulp industry and a small timber
industry, and providing firewood and building mate-
rials for large numbers of rural poor (Kull et al. 2011;
Carruthers et al. 2011). Industrial plantings are in
decline, but acacias retain a value to South African
industry estimated at R791 m in 2009 (van Wilgen
et al. 2011).
Elsewhere in the world Australian acacias continue
to be planted, for sand stabilisation, poverty allevia-
tion, agroforestry and commercial forestry (Griffin
et al. 2011), with little regard for well-documented
weed risks. Those who value these plants envisage the
future very differently from those who work to curtail
the harm they do. The opposing views were expressed
when the Centre for Invasion Biology at Stellenbosch
University ran a workshop on ‘‘Human-mediated
introductions of Australian Acacia species—a global
experiment in biogeography’’, in South Africa in
October 2010 (Richardson et al. 2011).
Wilson et al. (2011) were among the majority who
saw a future made worse:
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The global extent and number of wattle inva-
sions is expected to increase because of the
introduction of new species; already introduced
taxa becoming invasive; known invasive species
invading new biogeographic regions; and exist-
ing invasions becoming more widespread.
Somewhat different was the optimism of Griffin
et al. (2011), representing the aid and forestry sector:
The domestication of acacias is only just begin-
ning, and both productivity and site adaptation
will increase with more extensive testing and
breeding.
One agronomist revealed at the workshop that weed
concerns were discussed in the 1970s when acacias
were targeted for export, but they did not inhibit
introductions. The Sahel is now the only major African
region with Australian acacias that are not docu-
mented as highly invasive.
One focus of the workshop was on attributes of
invasiveness, to help guide responsible plantings in
future. But given all the tree planting going on around
the world it is not clear how widely predictive tools
will be used. And with Australian acacias the prospect
of identifying invasive traits is uncertain, for reasons
explained below.
The human dimension
Invasion biology strives for better understanding of
invasive species, but the species we most need to
understand better is probably our own. Governments
around the world have achieved little success in
managing ‘‘conflict species’’—those weedy plants that
benefit some people while imposing large costs on
others—and we need to understand why. A comment
made to the workshop by van Wilgen et al. (2011) was
telling: ‘‘We know of no examples of detailed national
strategies for the management of groups of invasive
species that cause serious problems, but that also have
value to a range of stakeholders.’’
This universal failure is a reason to not portray
differences over Australian acacias as a clash between
western conservation values and the aspirations of the
rural poor. Those who champion their value to South
Africa’s rural communities also warn about the threats
they pose to these same communities by continuing to
spread (Kull et al. 2011; de Neergaard et al. 2005). The
relative costs and benefits of Australian acacias
depend on their position on their invasion trajectory,
with advanced stages of invasion imposing costs more
widely, and placing the poor at risk of suffering the
most.
Throughout the world, wherever plants benefit one
sector while imposing a greater cost on others, those
who benefit typically get their way. An inherent
aversion to restricting freedoms is one reason for this,
and another is a strong tendency to value what is
immediate over what is less tangible because it lies in
the future. The benefits of removing weedy acacias are
‘‘economic’’ rather than ‘‘financial’’ in not directly
producing income, while the costs of control are direct,
and can be very high in the first years (Le Maitre et al.
2011). As well, the per capita benefits of wattles to the
tannin and timber industry are much larger than the per
capita costs to the country, because the number of
people engaged in wattle-based industries is small (van
Wilgen et al. 2011). More acacia control would thus
impose an immediate cost on government and some
industries (plus rural consumers) for a return to society
that would be much larger but less obvious because it
would be diffuse and distributed in the future. The
future is usually undervalued when conflict species are
considered, leading to widespread failures to price
problems properly. Discounting the future is recogni-
sed as a serious barrier to action on climate change as
well (Bazerman 2006; American Psychological Asso-
ciation Task Force 2011; Atkinson and Mourato 2008)
and future psychological research in this area may
benefit invasive pest management.
Benefits that seem more concrete than costs help
explain why the paradigm of progress continues to
trump the paradigm of sustainability when develop-
ment projects are conceived. The benefits of new crops
are much easier to conceptualise and publicise than
future costs. Outside South Africa, Australian acacias
have been trialled and promoted to help the rural poor
(Cossalter 1986; Midgley and Turnbull 2003; Griffin
et al. 2011) by an aid and development community
with a significant history of creating problems by
disregarding invasion risks.
Mesquite is the best documented problem, having
displaced people from farms and communal grazing
lands in Ethiopia, Eritrea and Sudan as well as Kenya
(Maundu et al. 2009; Bokrezion 2008; Mwangi and
Swallow 2005; Witt 2011; FAO 2006). It has been
declared a noxious weed in Kenya (Maundu et al.
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2009) and Ethiopia (Mwangi and Swallow 2005), and
Sudan has passed a law to eradicate it (Mwangi and
Swallow 2005). It has begun invading national parks
(Mwangi and Swallow 2005; Maundu et al. 2009).
Golden apple snails (Pomacea canaliculata) became
major rice pests in South East Asia after their
promotion as a rural food despite being unpalatable
(Gutiérrez and Reaser 2005a). Both species are
blamed for human deaths, mesquite by causing
injuries that become infected (Maundu et al. 2009;
Witt 2011) and golden apple snails by serving as hosts
for rat lungworm (Angiostrongylus cantonensis) (Gut-
iérrez and Reaser 2005a). The report Linkages
between Development Assistance and Invasive Alien
Species in Freshwater Systems of Southeast Asia
documents other examples of invasive species spread
as aid (Gutiérrez and Reaser 2005a).
Jatropha (Jatropha curcas) is the most recent new
crop promoted by NGOs and development agencies to
fail expectations, although not because of its weedy
attributes. In Kenya, where most plantings had NGO
support, it has proved a dramatic failure, with farmers
who reduced food plantings to grow it complaining of
‘‘extremely low yields’’ (Endelevu Energy 2009). A
review of widespread jatropha and castor oil (Ricinus
communis) plantings in Ethiopia by three NGOs
described biofuels as ‘‘a disaster for Africa’s commu-
nities and biodiversity’’ (Birega et al. 2010), and many
other damning appraisals have appeared. Another
plant advocated in Africa as a biofuel, giant reed
(Arundo donax) (ICUC 2008), has yet to be trialled,
but like mesquite rates a place on the World Conser-
vation Union’s list of the world’s worst invasive
species (Low et al. 2011). Invasions of this grass pose
a national threat to South Africa’s water security
(Milton 2004).
New plants promoted for rural development have a
high risk of becoming weeds because the ideal
attributes of such plants—rapid growth rates on
degraded land, tolerance of drought and grazing, high
pest resistance, high reproduction rates in difficult
environments—are also those of weeds. Aid projects
often fail because of poor adoption of new techniques
(de Troyer 1986), so weedy plants are favoured
because they reduce the need for recipient input.
Exceptional growth rates explain why giant reed is
both a promising biofuel and notorious weed (Wil-
liams and Biswas 2010). Castor oil and jatropha also
behave as weeds (Randall 2002). The point has been
made about Australian acacias that ‘‘species that are
inherently invasive are those most suited for utilisa-
tion’’ (Wilson et al. 2011). In agroforestry, the quality
of the products often matters less than the attributes
that also promote invasion success. Mesquite is not a
popular tree for firewood in Africa (Maundu et al.
2009; Al-shurai and Labrada 2006; Mwangi and
Swallow 2005) but is planted for this purpose by aid
agencies at refugee camps such as Darfur because of
its weedy attributes—high growth rates, hardiness and
persistence. As for the other products it yields, native
Kenyan species ‘‘provide nearly as good or even better
alternatives’’ (Maundu et al. 2009). It is promoted as a
fodder tree but often causes jaw deformities (Mwangi
and Swallow 2005) and livestock deaths (Bokrezion
2008). One of the weediest of Australian acacias, A.
saligna, is widely planted for fodder (Griffin et al.
2011) despite a high tannin content that limits its
digestibility to livestock (Degen et al. 1997; Degen
et al. 1998). Sown over 600,000 ha (Griffin et al.
2011), it lacks any real virtue apart from a capacity to
grow fast on degraded and alkaline land.
Biological invasions may be enhanced by cultural
values (Le Maitre et al. 2004), which can include faith in
miracle or wonder plants that can quickly lift people out
of poverty (Bright 1998; Le Maitre et al. 2004). A high
price is eventually paid because what is ‘‘miraculous’’
about such plants cannot be separated from what makes
them weeds. The understanding we have of new
technology—that it sometimes delivers leaps in living
standards—should not be applied to plants. ‘‘Miracle’’
crops are typically highly aggressive and successful
invaders, often with cultivars or races selected for
invasive traits (Le Maitre et al. 2004). They are apt to
lose their appeal and become pests for the very reasons
they were chosen (Richardson and Blanchard 2010).
Their virtues are often overstated early on by experts
who conduct trials in idealised settings (Bokrezion
2008). This helps explain divergent views about mes-
quite in Eritrea, as noted by Bokrezion (2008):
Research for example says Mesquite is an
excellent fire wood and timber for construction.
Yet some communities stated it was brittle and
of poor quality, causing sparks, skin diseases or
attracting termites… Scientists were praising
Mesquite soil ameliorating characteristics while
rural communities claim it was degrading soils
and threatening the native vegetation. Researcher
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and practitioner are applauding its multi-purpose
use while rural communities were widely dis-
missing it as ‘‘useless’’ or ‘‘only good for
burning’’.
When such plants displace the original vegetation
they come to be used for a wide range of purposes, but
more by necessity than choice (Maundu et al. 2009),
creating the illusion that they are valuable trees. This
explains how mesquite and other major weeds,
including prickly pear (Opuntia stricta), captured the
interest of the permaculture movement, which has
since advocated them for affluent countries (Low
1999).
Described in Scientific American as ‘‘green gold in
a shrub’’ (Renner 2007), jatropha is the most recent
‘‘miracle plant’’ to show that unrealistic thinking lives
on within the aid and development community—
although its failure was to behave insufficiently like a
weed (it fared poorly on marginal land).
A related problem is a conviction among develop-
ment workers and foresters that green land is inher-
ently better than brown land, that any vegetation is
better than none. History sometimes indicates other-
wise. In South Africa a government program of
planting A. cyclops to stabilise bare dunes destabilised
the coastline, triggering massive beach erosion that
threatens coastal developments in the Eastern and
Western Cape (Carruthers et al. 2011; Richardson and
Kluge 2008). Mesquite also contributes to soil erosion
(Jama and Zeila 2005), displacing grass (Mwangi and
Swallow 2005) which holds soil in place. On rural
land, bare ground can preserve more choices for the
future than land with entrenched weeds. A weedy plant
sown on shifting ground may limit erosion more
quickly than a benign plant, but deprive that land of a
productive future. In Kenya and Eritrea, mesquite
invasion has advanced beyond the capacity of land-
holders to remove it (Maundu et al. 2009; Bokrezion
2008), and in South Africa, despite the vast resources
going into weed control, persistent seedbanks ensure
that some cleared areas soon revert back to acacias (de
Neergaard et al. 2005) and that other cleared lands
remain highly vulnerable. Note Richardson and Kluge
(2008): ‘‘If there were to be any reduction or
interruption of the current clearing programme, re-
invasion from seed banks could jeopardize all the
resources invested until now’’. A. saligna has been
very widely planted for site amelioration, ‘‘to enhance
possibilities for wider agricultural use of land’’
(Griffin et al. 2011), but the South African experience
is that A. saligna reduces the agricultural value of land.
Australian acacias often fail to prevent soil erosion
because, with nothing growing beneath them, topsoil
is lost when they are felled (de Neergaard et al. 2005)
and the intense fires they fuel burn the organic matter
that binds soils together and increase soil water
repellency (Le Maitre et al. 2011; Richardson and
Kluge 2008).
A belief that ‘‘green is good’’ is sustained by the
experience that humanity’s main crops seem benign—
although many do in fact become weeds (Randall
2002). But wood crops are different from food crops in
the value placed on weedy attributes (Richardson and
Blanchard 2010). Agroforestry trees are thus like
pasture plants (Lonsdale 1994; Low 1999) and biofuel
feedstocks (Raghu et al. 2006; Barney and DiTomaso
2008; Richardson and Blanchard 2010; Low et al.
2011) in posing elevated weed risks because invasive
attributes are valued and bred for. Food crops also tend
to differ from agroforestry trees in being better
understood by aid agencies. The development com-
munity is dominated by people of European ancestry,
who have a much longer cultural association with the
world’s staple foods than they do with mesquite,
jatropha, and Australian acacias, plants which are
causing many surprises.
A precautionary approach towards Australian aca-
cias is warranted, not only because past mistakes have
proved so costly, but because attempts to control acacias
when they become invasive often fail. The following
points made at the workshop apply in many parts of the
world: existing (and possibly future) legislative instru-
ments have either largely not been enforced, or are not
enforceable (for example, growers have not accepted
responsibility for invasion away from plantations, and
authorities appear unable or unwilling to enforce the
requirements for such responsibility) (van Wilgen et al.
2011). Note (Wilson et al. 2011): ‘‘There are only a
handful of cases where eradication is being attempted,
risk assessments have almost exclusively been post hoc,
and where laws are in place they have rarely been
enforced through the courts.’’
Acacia seeds were still being sold in South African
nurseries until a few years ago, and a ‘‘concerted
effort’’ was needed by authorities to get them out of the
trade (van Wilgen et al. 2011). Their promotion
continues elsewhere in the world (Wilson et al. 2011).
Australian acacias 2221
123
One ongoing concern is that acacia seeds can be freely
purchased over the internet (Wilson et al. 2011).
The biological dimension
Acacias, like mesquite, are members of the legume
family, Fabaceae, a leading source of the world’s
weeds. A global review of invasive trees and shrubs
(Richardson and Rejmánek 2011) singled out this
family as giving the world more woody weeds than any
other.
Legume attributes that facilitate weediness include
symbiosis with nitrogen-fixing bacteria (Rodrı́guez-
Echeverrı́a et al. 2011) and hard-coated seeds (Rich-
ardson and Rejmánek 2011). Nitrogen-fixing assists
growth in leached soils such as those of the Cape
region of South Africa, allowing acacias to grow in
dense thickets because they are not limited by scarce
soil nitrogen.
At the workshop, abundant durable seeds were
emphasised as a key driver of acacia success and the
main barrier to control (Richardson and Rejmánek
2011; Le Maitre et al. 2011; Wilson et al. 2011). The
seeds are long-lived with low germinability due to
physical dormancy of the hard, water-impermeable
seed coat, although they germinate en masse after fire
(Gibson et al. 2011). They are thought to remain viable
for decades (Gibson et al. 2011; Richardson and Kluge
2008), which allows them to endure lengthy droughts
in a state of underground dormancy. This means that
lands cleared of acacia stands can revert to weeds if
control lapses. Most weeding programs are funded on
time scales far too short to exhaust the seed stores. And
biocontrol agents that target the seeds are slow to bring
benefits because seeds hidden in the soil are not
attacked (van Wilgen et al. 2011).
Australian acacias have proved more invasive than
most legumes, becoming serious weeds even within
Australia. The following attributes are thought to
explain why (Gibson et al. 2011):
Long-lasting inflorescences, ant-mediated seed
burial, extensive seed banks, a variety of
dispersal pathways, and the ability to resprout
and germinate en masse following disturbance.
The combination of these traits sets Australian
acacias apart from their African relatives and is
likely essential to their invasive success.
The unusually high risk of Australian acacias
becoming weeds justifies a very cautious approach to
their use.
Risk assessment
Harmful new introductions can be limited if risk
assessments are undertaken to try to screen out the
species most likely to cause problems (Wilson et al.
2011; Witt 2011). But attempts to link invasiveness to
particular plant traits have had limited success or been
criticised for their methodology or conceptual
assumptions (Lonsdale and FitzGibbon 2011). Com-
parisons of invasion risk are most likely to prove
meaningful if they are made within a single genus or
family originating from a single region.
With this in mind, a team of scientists identified 85
Australian acacias transported outside their native
range and compared the 17 invasive species with 68
currently non-invasive species (Castro-Dı́ez et al.
2011). They considered the climatic affinities of
species in their native ranges, life-history traits, and
human usage factors. High water availability in the
native range and number of human uses proved to be
significant predictors of invasiveness.
However, the conclusion that acacias from wetter
places are more invasive could be an artefact of
history. Acacias were brought to the wetter zones of
South Africa in the nineteenth century (Carruthers
et al. 2011; Griffin et al. 2011), while introductions of
arid zone species to the Sahel occurred only from the
1970s onwards (Griffin et al. 2011). Species from
wetter places have had more time to escape cultiva-
tion, and differences in residence time can explain
different rates of invasiveness (van Wilgen et al. 2011;
Wilson et al. 2011). A. saligna took 50 years and A.
cyclops 75 years to be regarded as invasive in Israel
(Wilson et al. 2011), and 60 years passed before
mesquite began large scale invasions in South Africa
(Milton and Dean 2010). It can be hoped that arid-zone
Australian acacias will not become serious problems
in the Sahel, but it is too early to tell. Already, there is
evidence of misplaced optimism, with the high hopes
for A. colei giving way to disappointments (Kull et al.
2011) as ‘‘numerous disadvantages’’ emerge (Cunn-
ingham and Abasse 2005). Bayala et al. (2011) include
among these ‘‘invasiveness of the good seeders’’. The
limited evidence of problems in the Sahel could also
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reflect the limits of information. Weed problems are
poorly documented in countries with a low Human
Development Index (Witt 2011).
The finding that useful acacias tend to become
weeds is only to be expected. An acacia is more likely
to be deemed useful if it has invasive attributes (fast-
growth rates, hardiness, ample seeds) (Wilson et al.
2011). Popular species also have more opportunities to
invade, and they are likely to be imported multiple
times, ensuring genetic diversity, which often con-
tributes to invasion success (Le Roux et al. 2011). The
finding that invasiveness is linked to usefulness rather
than life-history traits implies that risk assessment
applied to acacias can serve little purpose in prevent-
ing problems. Another study presented at the work-
shop found that invasive species are spread across
several subgenera (Miller et al. 2011), showing that
the propensity to be invasive does not appear to be
phylogenetically conserved within the genus. Phylog-
eny is thus of limited value in predicting invasiveness.
This is all consistent with one assessment offered at
the workshop: ‘‘for most Australian acacias the a priori
expectation is that large-scale introductions to climat-
ically suitable areas will lead to an invasion that will
cause substantial ecosystem level changes unless
major sustained efforts are made’’ (Wilson et al.
2011).
The future
Australian acacia plantings are expected to expand to
meet increasing human needs, as human population
grows and new varieties are developed (Griffin et al.
2011; Wilson et al. 2011). Global responses to climate
change will include planting millions if not billions of
trees as biofuels and for carbon sequestration, and
Australian acacias have been touted as ‘‘particularly
suited’’ for energy and carbon capture (Griffin et al.
2011).
But mesquite, golden apple snails and other pest
disasters oblige aid and development agencies to take
great care about what they promote. New plants should
not be treated as a form of technology transfer when
they often end up being weeds donated as aid. The
aquaculture sector has acknowledged recent errors
(Gutiérrez and Reaser 2005b), and there is emerging
recognition of weed problems by commercial forestry
(Richardson 2011), but the agroforestry sector, within
which trees are promoted for rural development, falls
far behind (Richardson 2011), although Griffin et al.
(2011) do acknowledge the issues. One ICRAF report
(Jama and Zeila 2005) advocates agroforestry as the
solution to soil erosion in East Africa, which it blames
partly on mesquite, without recognising the contra-
diction between these statements. The ‘‘massive
devastation’’ that mesquite has brought to Kenya is
the focus of an FAO report (FAO 2006), but a
statement in the preface saying that ‘‘Mesquite may
not be so dangerous if used properly’’ shows that the
problem has not been understood. What matters is not
so much how plants are used but which plants are used.
The lesson of history is that plants that can escape our
control will do so.
Sustainability should be the principle guiding plant
introductions, rather than simple faith in linear
progress. Sustainable development, to use its most
popular definition, means ‘‘meeting the needs of the
present without compromising the ability of future
generations to meet their own needs’’ (WCED 1987).
The principle at its core is one of ensuring intergen-
erational equity. Introducing plants that impose esca-
lating costs on future generations strongly violates this
principle. Where human lives are at stake and options
are limited, the most ethical course may be to breach
that principle. But there is no evidence that the
development community has any framework for
deciding when sustainability principles should be
breached. Instead, the concept of sustainability has
been made vague (Lele 1991), or worse yet,
‘‘hijacked’’ to meet social agendas (Sanderson
2005). Claiming that an ‘‘intellectual gridlock’’ sur-
rounds the concept, Mog proposes that it be viewed as
continuous learning and adaptation, with the critical
concerns being ‘‘respect and attention given to the
opinions, ideas and perspectives of locals’’ (Mog
2004).
This stance reflects the core lesson learned from
past aid failures, when natural resource strategies and
developments were imposed on rural communities
without genuine consultation (Agrawal and Gibson
1999). But neither deference to local expertise nor
continuous adaptation would have prevented past
mesquite and acacia disasters from unfolding. A
strong case has been made that traditional ecological
knowledge should guide land management in devel-
opment projects (Berkes et al. 2000), but local
communities cannot be expected to make sound
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judgments about unfamiliar plants. Australian acacias
are behaving very differently from their African
counterparts by invading the grassland biomes of
South Africa (Le Maitre et al. 2011; van Wilgen et al.
2011) and Madagascar (Kull et al. 2011). Learning and
adaptation are unlikely to prevent acacia weed prob-
lems emerging because of the different time scales on
which they operate, with weed invasions often taking
decades to emerge, by which time the long-lived seed
stores ensure that mistakes cannot be undone. Mog
complains that short-term projects without continuous
learning deliver benefits that are easily eroded over
time, but so too can long-term projects with contin-
uous learning. Indeed, a one-off project to introduce
new trees would pose less risk to its recipients than a
longer project that trialled a larger number of plants.
That mesquite is still promoted on the ICRAF website
despite ICRAF’s own reports telling of farmers
displaced from their land suggests that learning is
not occurring. If the development sector is genuinely
committed to learning, it should place an embargo on
new plants until the lessons of mesquite and jatropha
are digested.
Mog (2004) illustrates successful sustainability by
describing a Phillipino aid project, but notes in passing
a serious concern: ‘‘Unfortunately, ICRAF is also
promoting several exotic tree species, such as Euca-
lyptus deglupta, which have positive economic attri-
butes but, if too successful, may ultimately threaten
local biodiversity and ecosystem function’’. This
comment is embedded in a section that praises ICRAF
for meeting its ecological outcomes. It shows that
there should have been a section devoted to short-
comings, which by its absence shows that the frame-
work does not truly measure sustainability.
A belief that ‘‘continuous learning’’ during imple-
mentation can deliver a better future is really blind
faith in progress, and fails to recognise that well-
meaning mistakes can permanently damage land-
scapes. A ‘‘learning by doing’’ approach is unsafe
when errors are irreversible and may take decades to
manifest themselves. It contrasts with the precaution-
ary risk management approach of invasion biology
(Wilson et al. 2011), in which mistakes are anticipated
and avoided.
Time scales are important in this context because
genuine sustainability implies that future generations
are considered. Because of rising living standards it
has been argued that conservation should consider a
future with fewer poor people (Fuentes 2008). The
point was made at the workshop that Australian
acacias are beneficial to the rural poor, but when the
economy grows the harvesting declines, ‘‘leaving
large acacia populations poised to expand in the
landscape’’ (Kull et al. 2011). This was the trajectory
in Cyprus, where A. saligna was controlled by
firewood harvesting until a shift to butane and
electricity released it to become so invasive it now
forms useless forests (Invasive Species Specialist
Group 2010). Global analyses of fuelwood usage show
that consumption usually declines as income
increases, fitting the concept of the ‘‘energy ladder’’,
where a progression to modern fuels occurs as income
rises (Arnold et al. 2006). Global needs for biofuels
and carbon biosequestration could dramatically
change this trajectory, but it is far from clear that
acacias are ideal for these purposes. As legumes, the
soil nitrogen they fix can become a source of nitrous
oxide (N2O), a greenhouse gas with 200–300 times the
warming potential of CO2 (Albrecht and Kandji 2003).
They are relatively small trees that by invading land
render it less suitable for taller trees that store far more
carbon. New markets for invasive plant products are
unlikely to prove the answer. There are no examples of
a widespread invasive plant anywhere in the world
being controlled by utilization alone (Witt 2011). The
promotion of invasive plants thus violates the princi-
ple of sustainability by committing future generations
to landscapes degraded by weeds.
There is no simple way to balance immediate and
future needs, but sincere attempts must be made. The
verdict of history should not be that the aid and
development community kept degrading vast tracts of
land by ignoring warnings about the unproven crops
they were promoting. Invasive species are best used
only when there is little risk of them causing further
damage. A serious weed could be justified at a refugee
camp if it already grows nearby, but not if it is likely to
reduce future living standards over wide areas, as
mesquite is doing in Africa. A plant assessed as having
a low weed risk could be the optimal choice in
degraded lands where existing plants are inadequate.
Eucalypts (Eucalyptus species) are far less invasive,
for reasons that remain inadequately understood
(Rejmánek and Richardson 2011). They are often
criticised for depleting groundwater, but groundwater
depletion is a price imposed by any fast-growing tree
(Milton and Dean 2010), including Australian acacias
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and mesquite. The assumption that acacia woodlots
reduce pressure on dwindling forest remnants should
be tested. Traditional preferences dictate that native
trees often continue to be harvested after alternatives
are provided, and woodlots can serve as invasion
fronts for weeds that threaten the forests they are
supposed to save. In Kenya, mesquite has recently
appeared inside Tsavo National Park, and in the
Turkana region, riverine forests rich in useful plants
have been invaded (Maundu et al. 2009). It should be
noted that the global ‘‘fuelwood crisis’’ identified in
the 1970s, which inspired subsequent acacia projects,
was largely discounted a decade later (Arnold et al.
2006). Fuelwood collection is seldom a major cause of
deforestation (Arnold et al. 2006). In South East Asia,
Australian acacias are significant drivers of defores-
tation, with millions of hectares of Indonesian rain-
forests cleared to produce pulp in commercial
plantations (Bright 1998). One project to clear more
than 100,000 ha of lowland Borneo rainforest to grow
A. mangium was reconsidered because elephants are
fond of the bark (Low 2005). On the other hand,
Australian acacias have helped some people in great
need. In the dry, degraded Tigray region of Ethiopia,
A. saligna was reportedly crucial to human survival
during drought (Kull et al. 2011).
Invasion biologists have a role to play in helping the
development community refine its goals, so that
ICRAF, for example, can develop a consistent
approach to mesquite. Unfortunately, they are not
yet being heard. One problem for invasion biologists is
that they often talk about biodiversity conservation, a
concept stained in the aid and development sector by
its association with national parks formed in the
developing world by dispossessing people of their
lands. As mentioned, the key lesson learned from past
mistakes with aid has been that local community
desires are paramount. Biologists wanting to ban
firewood trees to conserve biodiversity sound like the
discredited voices of the past, but their warnings are as
relevant to rural communities as anyone. Their
message is not that the poor should be kept poor to
conserve biodiversity, but that plants that come with
the promise of quick benefits often become sources of
regret. Had their warnings been heeded, the suffering
inflicted on Africa by mesquite and jatropha might
have been avoided. But under a relativist moral
philosophy, the ‘‘sustainability’’ they preach is
regarded as a western value, not to be imposed on
other cultures, which are left free to pursue a different
western goal—progress.
The real clash of values is not between western
ecologists and the rural poor but between two western
paradigms, one ecological and the other social.
Environmental managers and the aid and development
community define sustainability differently, perceive
plants differently, and look ahead on different time
scales. They urgently need to talk to each other.
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